SUMMARY The effects of an intravenous infusion of nicotine at a dose of 2.5, 5.0, 7*5, or 100 ,g kg-'h-' on pentagastrin-stimulated gastric mucosal blood flow and acid secretion were investigated in eight healthy male non-smokers. Each dose was tested in two males. Gastric neutral red clearance served as a measure of mucosal blood flow. Nicotine reduced volume secretion, acid secretion, and neutral red clearance in a dose dependent manner. In five healthy male smokers smokinf of five cigarettes per two hours induced similar changes to the intravenous infusion of 5 ,ug kg7 h71 nicotine. As volume secretion was inhibited more than neutral red clearance, it is concluded that nicotine increases blood supply to the gastric mucosa relatively to the reduced gastric secretion. Nicotine is either not associated with the development of peptic ulcers, or it exerts its ulcerogenic action via other mechanisms than change of acid secretion and gastric mucosal blood flow.
Gastric and duodenal ulcers occur more frequently in smokers than in non-smokers.' 2 Peptic ulcers heal less well in smokers than in non-smokers. 3?6 Since the work of Virchow, decreased mucosal blood flow has been thought to be one of the factors responsible for the loss of mucosal integrity in the upper gastrointestinal tract.7 8 In the following study the effects of intravenous nicotine infusion on gastric mucosal blood flow and acid secretion were investigated.
Methods
Thirteen healthy male volunteers with a mean age of 23 years ± 3 SD were examined. Five volunteers were smokers and eight were non-smokers. None of them had a history of peptic ulcers or described symptoms suggesting a disease of the upper gastrointestinal tract. All subjects gave informed consent. The study had been approved by the local ethical committee.
After an overnight fast the experiments started at 8 am. A nasogastric tube was positioned under fluoroscopic control with its tip in the antrum. Gastric contents were continuously aspirated by hand with a 100 ml syringe and pooled in 15 minute fractions. The experiment lasted four hours. During Received for publication 9 November 1981 the first two hours gastric secretion was stimulated by 0.67 ,ug kg71h-1 pentagastrin given intravenously; during the third and fourth hour 0.67 gg kg-1h-1 pentagastrin was infused together with 2.5, 5.0, 7.5, or 10.0 ,ug kg-'h-' nicotine; each dose was tested in two non-smokers. In the four subjects with 2.5 and 50 ,ug kg-1h-1 nicotine the experiment was repeated with pentagastrin given alone for four hours. In five smokers nicotine was administered during the third and fourth hour by smoking five cigarettes. One cigarette contained 04 mg nicotine and 10 mg tar.
Gastric nicotine infusion. Figure 1 shows a typical experiment with 5 ,ug kg-'h-1 nicotine. In all subjects nicotine induced a decrease of volume secretion, acid secretion, and neutral red clearance. As volume and acid secretion were inhibited more than the neutral red clearance, the R-value increased. The effects of nicotine were dose de pendent (Fig. 2 ).
Nicotine (Fig. 1) . Under steady state conditions neutral red clearance is only a relative measure of gastric mucosal blood flow. It also depends on the secreting state of the mucosa.
Most of life is spent in the basal rather than in the stimulated state of the stomach. For methodological reasons, however, the effects of nicotine were studied in the stimulated state: the inhibitory actions of drugs on acid secretion and neutral red clearance being studied more reliably in this condition. Steady state of gastric neutral red clearance is reached earlier and is more stable in the stimulated than in the basal state. No principal difference is known to exist between the parietal cell mechanisms generating acid at low or high rates.
In order to check how much of the acid secretory response to pentagastrin faded after prolonged stimulation, in four subjects pentagastrin infusion was continued for four hours. Acid output during the fourth hour dropped by less than 5% compared with the second hour. Hence, the changes observed with nicotine are due to the drug itself and not to a reduced response to pentagastrin. Nicotine markedly reduced pentagastrin-stimulated acid secretion. The pH value of the gastric juice under nicotine, nevertheless, always stayed well below 2, and enough volume was secreted for the acid partition hypothesis of neutral red in the gastric lumen to remain valid. 17 As acid secretion and neutral red clearance declined simultaneously, it is not possible to decide whether the fall in neutral red clearance is secondary to an inhibition of acid secretion. On the basis of the results presented, however, it seems unlikely that nicotine exerts any ulcerogenic action via a reduction of mucosal blood flow, because it increases the ratio of blood flow to gastric secretion. This may mean that nicotine even ameliorates blood supply to the gastric mucosa relatively to the reduced acid secretion.
Two possible explanations arise from our results for the association between smoking and ulcer disease:1 either nicotine is irrelevant for the development of peptic ulcer, or mechanisms other than altered blood flow and acid secretion are responsible for an ulcerogenic action of nicotine. For blood flow and acid secretion. 
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